SHORT COMMUNICATIONS 297 crystal, its Bragg angle and the inclination of the camera using the screws 1, 2, 3 (Fig. 1) .
Observation of small lattice distortions in NbzCH0.3
The influence of hydrogen on transition metal subcarbides has already been investigated at room temperature by X-ray and neutron diffraction studies (Yvon, Nowotny & Kieffer, 1967 ). The precise high-temperature phase relations of the different ordered phases however still remain to be clarified.
A preliminary investigation of Nb2CH0.3 allows the drawing some first conclusions: the different degrees of lattice distortions in the high-temperature X-ray pattern in Fig. 2 suggest that the hydrogenated ordered ~-NbzC [h(D2~6)] * phase loses completely the hydrogen at ~200°C and * Details on this notation can be found in Parth6 & Yvon (1970) . I ::::::::::::::::::::::::::::::: : -: : : 6mm i; iiiiilJlsl; i!ii:~; ; i; i :: ::: The appearance and identification of escape peaks in an energy-dispersive X-ray diffraction spectrum are reported.
An X-ray energy-dispersive diffractometer was first used to obtain lattice spacings of powder samples by Giessen & Gordon (1968) . In this new diffractometer, which seems to be a promising tool in X-ray crystallography, a Si(Li) solid-state detector is commonly used for detecting X-rays. Recently a Ge(Li) detector has become useful for X-rays with energy below 100 keV, because it is better than a Si(Li) detector not only in efficiency but also in energy resolution in this energy region. For the determination of lattice spacings, incident X-ray photons with energies of 10 to 100 keV are preferable (Fukamachi, Hosoya & Terasaki, 1973) and the Ge(Li) detector may be much more suitable than Si(Li). However, escape peaks produced by Ge(Li) accompany all Bragg reflexions and may sometimes cause confusion in indexing of diffraction spectra to a greater extent than fluorescence X-rays from a sample may do. Escape peaks from Ge(Li) were already reported for spectroscopy in the low-energy range (Palms, Venugopala Rap &Wood, 1968; Ungrin & Johns, 1969) . In powder X-ray diffractometry with Ge(Li), the peaks indicated by D in Figs. 7 and 8 in the paper by Fukamachi et al. (1973) were not identified as escape peaks, which should have been expected to accompany Bragg peaks.
When a Si single crystal is mounted so that the scattering angle is 25 ° and the Bragg condition is satisfied for the 311 reflexion, a diffraction spectrum for the silicon crystal * Permanent address: Tokyo Mercantile Marine University, Japan.
is obtained as shown in Fig. 1 . Two escape peaks appear on the low-energy side of the 311 reflexion with energies equal to the energy of this reflexion minus the energies of the Ge K0c and Kfl X-rays respectively.
When a K electron of a Ge atom is excited to upper energy levels by an incident photon, an electron from the L or M level makes a transition to the vacancy in the K shell and emits K~ and Kfl fluorescence X-rays characteristic of Ge. If the fuorescence X-ray photon is instantly re-absorbed in the solid-state detector crystal, the output pulse amplitude from the detector is proportional to the energy of the original incident photon. However, the K~ and Kfl fluorescence X-rays are lower in energy than the absorption edge of Ge and easily escape from the detector crystal because of their low absorption. If the fluorescence X-ray photon thus escapes from the detector crystal, the corresponding pulse from the detector decreases in amplitude and an escape peak is observed at an energy equal to the incident photon energy minus that of Ge Kct or Kfl. The intensity of each escape peak is approximately proportional to the excitation probability of the K electrons and to the number of fluorescence X-ray photons which escape from the detector crystal (Palms, Venugopala Rap & Wood, 1968; Ungrin & Johns, 1969) . Escape peaks, therefore, have a similar intensity distribution to that of the Ge fluorescence X-rays. The escape peaks and the fluorescence X-rays are compared in the inset in Fig. 1 . The measured energy values of the observed escape peaks are given in Table 1 in comparison with the calculated values. A typical diffraction spectrum for a GaP single crystal is shown in Fig. 2 . The escape peaks accompanying Bragg reflexions 444, 555 and 666 are identified, although some of them more or less overlap Bragg peaks and fluorescence peaks. Incidentally, the 666 reflexion happens to be intensified by the Ag Ke characteristic X-rays. The energies of Bragg reflexions and escape peaks depend differently on scattering angle, but the peaks of both kinds are exactly defined. The identification is therefore easy in principle but it may sometimes be necessary to measure diffraction spectra with different scattering angles in order to subtract the contribution of the escape peaks.
Similar peaks may appear when Si(Li) is used for diffractometry. Their intensity however, may be weaker, mainly because Si K fluorescence X-rays are absorbed more strongly than Ge K. For instance, in two papers on powder diffraction by use of a Si(Li) detector (Laine, L~ihteenm/~ki & Kantola, 1972; Sparks & Gedcke, 1972) no escape peaks accompanying Bragg reflexions were reported.
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